Carrageenan gel and aberrant crypt foci in the colon of conventional and human flora-associated rats.
Carrageenans (CAR) are sulfated polymers from seaweed used as gelling agents in foods. Chemical carcinogen induction of tumors in the colon of rats is enhanced by CAR. We speculated that gut microflora is involved in this effect. We thus studied the initiating and promoting effects of undegraded CAR-kappa (345,000 mol wt) in conventional rats and in germ-free rats associated with a human fecal flora. The initiating effect of CAR was studied by scoring aberrant crypt foci (ACF) in the colon of Fischer 344 rats given CAR (10% in water). The promoting effect of CAR was studied by comparing the multiplicity of ACF (number of crypts/focus) in rats receiving pure water or CAR (0.25% and 2.5% in water) for 100 days, starting 7 days after azoxymethane initiation (1 dose of 20 mg/kg i.p.). Duplicate studies were conducted in conventional rats and in human flora-associated rats maintained in isolators. Results show that CAR did not initiate ACF. In conventional rats, the 2.5% CAR gel promoted the growth of ACF: 2.98 +/- 0.29 and 3.44 +/- 0.48 crypts/ACF in control and treated rats, respectively (p < 0.02). The 0.25% CAR gel did not promote ACF. CAR can thus enhance intestinal tumors in this rat model, but only at a high dose level. In contrast, we did not observe any promoting effect of the administration of the 2.5% CAR gel in human flora-associated rats: 2.81 +/- 0.18 and 2.78 +/- 0.38 crypts/ACF in control and treated rats, respectively (p = 0.80). The specific microflora of rats, but not the human gut flora, might be involved in colon tumor enhancement by CAR.